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Available online 9 July 2009AbstractThe aim of this study was to compare the Gyrodactylus fauna in the Arctic and Antarctic regions. Fish were collected from
waters surrounding the South Shetland Islands in the Antarctic and from the Revelva River and Hornsund Fjord in south Spitsbergen
in the Arctic. Eighty-two individual fish representing seven species from three families (Channichthyidae, Harpagiferidae, and
Nototheniidae) were found in Antarctica and 2 Gyrodactylus infections with altogether 95 specimens were reported. Two new
species were identified: Gyrodactylus sp. 1 Rokicka et al., 2009, from the gills of the black rock cod, Notothenia coriiceps
Richardson, 1844, and Gyrodactylus sp. 2 Rokicka et al., 2009, from the gills of the gaudy notothen, Lepidonotothen nudifrons
Lo¨nnberg, 1905. No Gyrodactylus were found in the 95 Arctic fish examined, which represented four species from four families
(Salmonidae, Gadidae, Cottidae, and Liparidae).
 2009 Elsevier B.V. and NIPR. All rights reserved.
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The flatworm, phylum Platyhelminthes, genus
Gyrodactylus Nordmann, 1932, predominantly
contains monogenoidean fish parasites. About 400
species have been described. It is assumed that only
about 2% of species in the genus Gyrodactylus are
described, and these are generally reported from
Eurasian freshwater and coastal environments (Harris
et al., 2004). There are almost no data from polar
regions. Seven Gyrodactylus species have been
described in fish from Antarctic waters (Gusev, 1967;
Hargis and Dillon, 1968), whereas in the Arctic region,
the family Gyrodactylidae has only been recorded inE-mail address: magrok@biotech.ug.gda.pl
1873-9652/$ - see front matter  2009 Elsevier B.V. and NIPR. All rights
doi:10.1016/j.polar.2009.07.001the Barents, White, and Bering Seas, on the coasts of
Canada and the USA (Rohde, 1985). Of the 48 fish
species that inhabit the coastal and shelf waters of
Spitsbergen (We˛s1awski et al., 1990), 10 species are
known to be hosts to 22 Gyrodactylus species in other
areas (Harris et al., 2004), but no Gyrodactylus species
have been reported from Svalbard (Coulson and
Refseth, 2004; Rokicki, 1997).
2. Fish diseases
Some of these Gyrodactylus species may cause
serious fish diseases, and the most infamous case of
gyrodactylosis was reported in the Atlantic salmon
Salmo salar, caused by Gyrodactylus salaris Malm-
berg, 1957, in Norway (Johnsen and Jensen, 1991) andreserved.
Table 1
Fish species investigated in Admiralty Bay, South Shetland Islands.
Family/Fish species Number of fish Fish
length
(cm)
Ranges of
intensities
Examined Infested
Channichthyidae
Chaenocephalus aceratus
(Lo¨nnberg, 1906)
10 0 47e59 0
Harpagiferidae
Harpagifer antarcticus
Nybelin, 1947
2 0 11e32.5 0
Nototheniidae
Lepidonotothen nudifrons
(Lo¨nnberg, 1905)
7 4 11.5e17 1e20
Notothenia coriiceps
Richardson, 1844
40 26 28.5e42 1e100
Notothenia rossii
Richardson, 1844
21 0 26e38 0
Trematomus bernacchii
Boulenger, 1902
1 0 17 0
Trematomus newnesi
Boulenger, 1902
1 0 15.5 0
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cyprini Diarova, 1964, may also be a threat to the
farmed carp Cyprinus carpio (Gusev et al., 1985).
Climate change may alter the parasitic fauna, leading
to new epidemics. During two Polish Antarctic and
Arctic Expeditions in 2007/2008, fish were investi-
gated to determine the occurrence of Gyrodactylus
parasites in these areas. This paper presents the results
of this preliminary investigation.
3. Sample collection
Samples were collected in NovembereJanuary
2007/2008 during the 32nd Polish Antarctic Expedi-
tion and the 31st Polish Arctic Expedition. Fish were
caught in Admiralty Bay (King George Island, South
Shetland Islands) in the Antarctic and in the Revelva
River and Hornsund Fjord (Spitsbergen) in the Arctic.
The fish were caught with a fishing rod, nets, and
trawls, at depths of 0.5e100 m. Two fish of the species
Harpagifer antarcticus Nybelin, 1947, were caught by
divers at King George Island. The Antarctic fish
species were identified according to Gon and Heemstra
(1990). They were killed immediately after capture or
kept alive in a large tank containing seawater, for
a maximum of 5 days. The Arctic fish were identified
according to We˛s1awski et al. (1990) and immediately
examined or transported in seawater to the laboratory.
The body surface, fins, and gills of each fish were
examined under a stereomicroscope. Infected organs
were dissected and preserved in 70% (v/v) ethanol and
transported to Poland for analysis.
4. Analysis and discussion
To isolateGyrodactylus specimens, 82 individual fish
from the Antarctic region were examined, representing
seven species from three families (Channichthyidae,
Harpagiferidae, and Nototheniidae): 10 Chaenocepha-
lus aceratus (Lo¨nnberg, 1906); 2 H. antarcticus Nybe-
lin, 1947; 7 Lepidonotothen nudifrons (Lo¨nnberg,
1905); 40 Notothenia coriiceps Richardson, 1844; 21
Notothenia rossii Richardson, 1844; 1 Trematomus
bernacchiiBoulenger, 1902; and 1 Trematomus newnesi
Boulenger, 1902. Two species of Antarctic fish from the
family Nototheniidae were infected with Gyrodactylus
parasites, as shown in Table 1. The Gyrodactylus spec-
imens were only found in the gills. Sixty-four percent of
N. coriiceps were infected by the new species Gyro-
dactylus sp. 1 Rokicka et al., 2009 (1e10 parasites in 17
fish, 10e20 parasites in 3 fish, 20e50 parasites in 5 fish,
and 100 parasites in 1 fish). Of the seven L. nudifronsfish examined, four specimens were infected with the
new species Gyrodactylus sp. 2 Rokicka et al., in 2009
(1e10 parasites in three fish and 10e20 parasites in one
fish).
Ninety-five individual fish from the Arctic area
were examined, representing four species from four
families (Salmonidae, Gadidae, Cottidae, and Lipar-
idae): 90 Salvelinus alpinus (Linnaeus, 1758); 1 Bor-
eogadus saida (Lepechin, 1774); 1 Myoxocephalus
scorpius (Linnaeus, 1758); and 3 Liparis liparis
(Linnaeus, 1766). No fish was infected with Gyro-
dactylus (Table 2).
The Antarctic fauna of Gyrodactylus is poorly
documented, and only seven species have been
described: Gyrodactylus antarcticus Gusev, 1967;
Gyrodactylus byrdi Hargis and Dillon, 1968; Gyro-
dactylus trematomi Hargis and Dillon, 1968, from
T. newnesi; Gyrodactylus australis Gusev, 1967, from
Trematomus scotti; Gyrodactylus centronoti Hargis and
Dillon, 1968, from Trematomus pennelli; Gyrodactylus
rhigophilae Hargis and Dillon, 1968, from Lycodich-
thys dearborni; and Gyrodactylus wilkesi Hargis and
Dillon, 1968, from T. bernacchii. Except for G. rhi-
gophilae, these species all parasitize notothens of the
genus Trematomus. Rohde et al. (1998) demonstrated
that species of the family Gyrodactylidae are much less
abundant in Antarctic waters than in Arctic waters.
They found Gyrodactylus spp. in the gills of three fish
Table 2
Fish species investigations in river Revelva and Hornsund Fjord,
Spitsbergen.
Family/Fish species Number of fish Fish
length
(cm)
Ranges of
intensities
Examined Infested
Salmonidae
Salvelinus alpinus
(Linnaeus, 1758)
90 0 17e56 0
Gadidae
Boreogadus saida
(Lepechin, 1774)
1 0 30 0
Cottidae
Myoxocephalus scorpius
(Linnaeus, 1758)
1 0 35 0
Liparidae
Liparis liparis
(Linnaeus, 1766)
3 0 10 0
Table 4
Gyrodactylus species potentially occurring in Arctic region.
Family/Fish species Gyrodactylus species
Anarhichadidae
Anarhichas lupus
(Linnaeus, 1758)
G. anarhichatis Mo and Lile, 1998
G. errabundus Malmberg, 1970
G. microanchoratus Mo and
Lile, 1998
Clupeidae
Clupea harengus
(Linnaeus, 1758)
G. harengi Malmberg, 1957
Cottidae
Myoxocephalus scorpius
(Linnaeus, 1758)
G. gronlandicus, Levinsen, 1881
Cyclopteridae
Cyclopterus lumpus
Linnaeus, 1758
G. cyclopteri Scyborskaya, 1948
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squamifrons, and Trematomus eulepidotus (Table 3).
The first recorded Gyrodactylus was found in
Admiralty Bay. The only monogenean ectoparasite
found in the area was Pseudobenedenia nototheniae
Johnston, 1931 (Lutnicka and Zdzitowiecki, 1984;
Zdzitowiecki and Laskowski, 2004). The extremeTable 3
Gyrodactylus species previously noted in Antarctic region.
Family/Fish species Gyrodactylus species
Nototheniidae
Lepidonotothen mizops
(Gu¨nther, 1880)
G. sp.a
Lepidonotothen squamifrons
(Gu¨nther, 1880)
G. sp.a
Trematomus bernacchii
Boulenger, 1902
G. wilkesi Hargis and
Dillon, 1968
Trematomus eulepidotus
Regan, 1914
G. sp.a
Trematomus newnesi
Boulenger, 1902
G. antarcticus Gusev, 1967
G. byrdi Hargis and
Dillon, 1968
G. trematomi Hargis and
Dillon, 1968
Trematomus pennelli
Regan, 1914
G. centronoti Hargis and
Dillon, 1968
Trematomus scotti
(Boulenger, 1907)
G. australis Gusev, 1967
Zoarcidae
Lycodichthys dearborni
(DeWitt, 1962)
G. rhigophilae Hargis and
Dillon, 1968
a Rohde et al. (1998).Antarctic conditions under which this microscopic
parasite must be collected may explain why these small
parasites have been overlooked.
The ichthyofauna of the Arctic coastal waters is poor
in species and not especially abundant. The fjord
ecosystems of Spitsbergen and Greenland are inhabited
by 13e17 fish species, a small number compared with
the approximately 150 species in the Barents Sea. Ten ofGadidae
Pollachius virens
(Linnaeus, 1758)
G. pterygialis Bykhovsky and
Polyansky, 1953
Melanogrammus aeglefinus
(Linnaeus, 1758)
G. aeglefini Bykhovsky and
Polyansky, 1953
G. pharyngicus Malmberg, 1964
Gadus morhua
Linnaeus, 1758
G. pharyngicus Malmberg, 1964
G. emembranatus Malmberg, 1970
G. cryptarum Malmberg, 1970
G. pterygialis Bykhovsky and
Polyansky, 1953
G. callariatis Malmberg, 1957
G. marinus Bykhovsky and
Polyansky, 1953
Boreogadus saida
(Lepechin, 1774)
G. kutikovana Malmberg, 1964
Gasterosteidae
Gasterosteus aculeatus
Linnaeus, 1758
G. arcuatus Bykhovsky, 1933
G. avaloniae Hanek and
Threlfall, 1960
G. alexanderi Mitzelle and
Kritsky, 1967
G. branchicus Malmberg, 1964
G. canadensis Hanek and
Threlfall, 1969
G. gasterostei Gla¨ser, 1974
Salmonidae
Salvelinus alpinus
(Linnaeus, 1758)
G. salaris Malmberg, 1957
G. birmani Konovalov, 1967
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waters of Spitsbergen (We˛s1awski et al., 1990) are
known to be hosts to 22 Gyrodactylus species in other
parts of the world (Harris et al., 2004; see Table 4). The
only abundant Arctic gadid fish species is the polar cod
(B. saida), a known host of Gyrodactylus kutikovana
Malmberg, 1964. The parasite has also been found on
the Atlantic cod (Gadus morhua), which belongs to the
same family, Gadidae. Another member of the family,
the saithe (Pollachius virens), is a host to Gyrodactylus
pterygialis Bykhovsky and Polyansky, 1953. A typical
but not very abundant representative of the Spitsbergen
costal fish fauna from the family Cottidae is the short-
horn sculpin (M. scorpius), a host to Gyrodactylus
gronlandicusLevinsen, 1881. Avery common fish in the
area is the anadromous Arctic char (S. alpinus) from the
family Salmonidae (We˛s1awski et al., 1990). This
species has been reported as a host to G. salaris
Malmberg, 1957, andGyrodactylus birmaniKonovalov,
1967. Despite these known susceptibilities, no Gyro-
dactylus species were found in any Arctic fish species at
Svalbard in the present study or several previous studies
(Coulson and Refseth, 2004; Rokicki, 1997).
Although the present study increases the available
data on this topic, it is clear that the distribution of
Gyrodactylus species in the polar regions remains very
poorly unknown.
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